Gonadal development and germ cell tumors in mouse and humans.
In multicellular organisms, proper development of gonads and germ cells is essential for the transmission of genetic information to the next generations and eventually for the survival of the species. For this reason, germline development is finely regulated to control germ cell proliferation, survival and differentiation. Disruption of such controls can lead to infertility or germ cell tumors (GCTs). GCTs are particularly hideous pathologies since they occur mainly in neonates, infants, and children, rarely in the adults. They arise primarily in the testes and ovaries, though they can also develop in extragonadal sites along the midline of the body and the brain. Many similarities exist between most types of GCTs of the ovary and testis, including a morphological resemblance (often constituting a caricature of normal embryogenesis) and a similar pattern of chromosomal alterations. Furthermore, families with both ovarian and testicular GCTs have been reported, suggesting a possible common genetic etiology. This review focuses on the cellular processes, differentiation events and molecular mechanisms occurring during gonad development in mice and humans whose disturbance can be implicated in GCT formation.